Legionella pneumophila effector RomA uniquely modifies host chromatin to repress gene expression and promote intracellular bacterial replication.
Histone posttranslational modifications control eukaryotic gene expression and regulate many biological processes including immunity. Pathogens alter host epigenetic control to aid pathogenesis. We find that the intracellular bacterial pathogen Legionella pneumophila uses a Dot/Icm type IV secreted effector, RomA, to uniquely modify the host chromatin landscape. RomA, a SET domain-containing methyltransferase, trimethylates K14 of histone H3, a histone mark not previously described in mammals. RomA localizes to the infected cell nucleus where it promotes a burst of H3K14 methylation and consequently decreases H3K14 acetylation, an activating histone mark, to repress host gene expression. ChIP-seq analysis identified 4,870 H3K14 methylated promoter regions, including innate immune genes. Significantly reduced replication of a RomA-deleted strain in host cells was trans-complemented by wild-type, but not by catalytically inactive, RomA. Thus, a secreted L. pneumophila effector targets the host cell nucleus and modifies histones to repress gene expression and promote efficient intracellular replication.